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Abstract 
The frequency and rate of change in a stream’s flow in response to precipitation is an important element of the 
flow regime of the stream. This pattern of response is revealed by the stream’s hydrograph, and is often described 
using the term "flashiness", though this term is rarely explicitly defined. Departures from natural flashiness impair 
aquatic ecosystems, regardless of whether the departures involve decreased or increased flashiness. Departures 
from the natural flow regime can be caused by many factors, including flow regulation and other forms of 
hydromodification, land use change, agricultural drainage practices, urbanization, land management practices, and 
climate change. Changes due to impoundment happen quickly at a known time, but changes due to most aspects 
of land use and climate change happen incrementally, and may not be evident without a suitable metric to 
characterize flashiness. We have developed a new flashiness index based on mean daily flows measured at U.S. 
Geological Survey stream gages. This index shows relatively small inter-annual variability, making it efficient for 
trend detection. The index was applied to 515 gages in the Midwestern U.S. (1975-2001).  Results show strong 
regional differences in flashiness, and many statistically significant temporal trends.  This new index should prove 
useful for monitoring watersheds for changes in hydrologic regime in response to climate and land use changes, 
and for summarizing differences between current hydrology and pre-settlement hydrology as determined by land-
use/hydrologic-response models. 
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